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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a method and
apparatus for determining the location of component lay-
ers in a blood sample after centrifugation. More particu-
larly, the present invention relates to a method and ap-
paratus for creating high-contrastimages of a centrifuged
blood sample to establish locations of component layers
therein.

2. Description of the Related Art

[0002] Blood samples are often analyzed or processed
by centrifuging the blood sample to separate out partic-
ular components of the blood sample into component
layers. Typically, the centrifuged blood sample compris-
es three component layers, the top plasma layer, the bot-
tom red blood cell layer and the middle "buffy coat" layer
containing white blood cells. Centrifugation allows par-
ticular components of interest to be extracted from the
blood sample by removal of the appropriate component
layer.

[0003] The component layers of the blood sample are
typically extracted manually in turn by a pipette. The com-
ponent layer containing the component of interest is re-
tained for analysis and the other component layers may
be retained or disposed of as desired. Manual extraction
of the blood sample component layers in this manner is
time consuming and expensive. It also requires consid-
erable skill as, to the naked eye, the boundaries between
blood sample component layers can be difficult to distin-
guish. These problems are exacerbated if the buffy coat
layer is the fraction of interest, as the buffy coat layer is
typically relatively thin compared to the other blood sam-
ple component layers. WO2011/019576 describes a
method of determining a characteristic of a clinical sam-
ple by transmitting a beam of radiation through it.
WO02006/037941 discloses a method of determining
boundaries between factions in a sample.
WO02017/132169 discloses a model based method for
inspecting a sample for the presence of an interferent.
US2011/0226045 describes a method and apparatus for
capturing an image of a boundary layer in a sample.
[0004] Proper illumination of the blood sample and the
component layers within is critical to providing a high-
contrast image which may be reliably analyzed. Com-
monly, reflections interfere with the image and require
complex hardware or software filtering.

[0005] Itis therefore an object of the present invention
to provide a method and apparatus for the automated
illumination and imaging of a centrifuged blood sample.
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SUMMARY OF THE INVENTION

[0006] The presentinvention provides a blood sample
processor for imaging a centrifuged blood sample and a
method for analyzing a centrifuged blood sample as set
out in the claims.

[0007] The pipette with a liquid level height sensor is
provided for determining the actual location of the top of
the centrifuged blood sample and for removing compo-
nent layers therefrom.

[0008] The processor is provided to determine the ac-
tual locations of component layers of the centrifuged
blood sample.

[0009] Accordingly, accurate detection of the location
of the buffy coat layer allows automated collection of any
of the discrete component layers of a centrifuged blood
sample. Detection of the buffy coat layer may be done
by opticalimaging, usinga camera toimage the container
with the centrifuged blood sample therein and algorithms
to post-process the centrifuged blood sample image to
quantitatively analyze the vertical location of each com-
ponent layer within the container.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The features and advantages of the invention
are apparent from the following description taken in con-
junction with the accompanying drawings in which:

Figure 1 is an illustration of a test tube with a centri-
fuged blood sample therein;

Figure 2is anillustration of a blood sample processor
in accordance with the invention; and

Figure 3 is a schematic block diagram of the logical
interconnections of the blood sample processor.

DETAILED DESCRIPTION OF THE INVENTION

[0011] After centrifugation, there can be distinguished
a layer of clear fluid (the plasma), a layer of red fluid
containing most o’f the red blood cells, and a thin layer
in between. The buffy coat layer is the fraction of an an-
ticoagulated blood sample that contains most of the white
blood cells and platelets following density gradient cen-
trifugation of the blood.

[0012] Referringto Figure 1, a blood sample after cen-
trifugation is shown in test tube 10. The blood sample
has three component layers; a plasma layer 12 at the top
of the test tube, a red blood cell layer 14 at the bottom
of the test tube and an intermediate or buffy coat layer
16. In some instances, a clean buffy coat layeris approx-
imately 1 mm thick. Above the clean buffy coat layer is
a transition buffy coat layer that is approximately 3-4 mm
thick. Together the clean buffy coat layer and the transi-
tion buffy coat layer make up the buffy coat layer.
[0013] Typically, only the clean buffy coat layer is de-
sired for processing. Accordingly, first the plasma layer
12 isremoved. Then, the transition layer of the buffy coat
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layer 16 is eliminated. The clean buffy coat layer is then
topmost in test tube 10 and available for removal.
[0014] To properly remove each of the layers, the lay-
ers must be adequately illuminated and distinguished.
This may be accomplished by illuminating test tube 10
with a light source and then obtaining an image of the
test tube and its contents. An illumination source or a
light source is used to illuminate the contents of the test
tube 10. In some instances, the light source can be a
monochromatic light source, while in other instances the
light source can comprise multiple monochromatic light
sources that are spectrally mixed. Examples of mono-
chromatic light sources include LEDs that emit light hav-
ing awavelength of less than 570 nm. These light sources
can be colored light that is produced by one or more
LEDs. Infurtherembodiments, the light source ormultiple
light sources can be filtered or un-filtered light.

[0015] Figure 2 shows a blood sample processor pro-
viding an illumination source 18 in accordance with an
embodiment of the invention. Tuning to obtain optimum
contrast between sample layers in test tube 10 is accom-
plished by choosing the proper wavelengths of light for
illumination source 18. When illuminated, the plasma lay-
er of a sample typically reflects or casts a yellow or amber
tinted light having a wavelength of approximately 570 nm
or greater, while the red blood layer reflects a red light
having a wavelength of approximately 680 nm or greater.
Therefore in order to minimize reflection and backscatter
from the plasma and red blood layers of the sample, and
further isolate the buffy coat layer, it is advantageous to
illuminate the sample with a light source having a wave-
length less than 570 nm. In some instances this light
source can be a blue light with a wavelength of 470 nm,
in others it can be a green light, while in still others an
ultra-violet light source can be used. In each instance,
however, the light source has a wavelength less than 570
nm, which maximizes reflection from the buffy coat layer
and more specifically from the clean buffy coat layer.
[0016] In some instances, the illumination or light
source 18 can have a LED or other light emitting element
that emits light having a wavelength less than 570 nm.
In other instances, the light source 18 can have multiple
light emitting elements that emit light having different
wavelengths. These multi-chromatic light sources can,
in many instances, maximize reflection of light by the
buffy coat layer by enhancing the differentiation between
the buffy coat layer and the plasma and red blood cell
layers, thereby increasing the resolution of the image of
the buffy coat layer. For example, multiple LEDs having
different wavelengths can be used to achieve light having
different hues or color temperatures. Mixing light source
wavelengths can also enhance the differentiation be-
tween the transition buffy coat layer and the clean buffy
coat layer. In particular, certain light wavelengths in-
crease the amount of reflection by the transition buffy
coat layer, but not the clean buffy coat layer; while other
light wavelengths increase the amount of reflection by
the clean buffy coat layer but not the transition buffy coat
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layer. Mixing this group of two or more disparate light
sources with two or more different wavelengths can in-
crease reflection of both the transition buffy coat layer
and the clean buffy coat layer. These disparate light
sources can be different colored light sources having dif-
ferent color temperatures or hues.

[0017] lllumination source 18 is preferably high inten-
sity LEDs, for example, Luxeon Rebel Color LEDS and,
more particularly, the multi-LED blue (470 nm) 3 LED
boards. In other instances, other LEDs, LED packages,
or light sources can be used. LEDs can be individual
LEDs incorporated onto a single circuit board or can be
multiple LED chips integrated into a single chip. While
LEDs are preferably used, other methods could include
an illumination source other than a LED, where the non-
LED source is passed through one or more spectralfilters
to isolate light having a wavelength less than 570 nm.
[0018] Illlumination source 18 can be positioned ap-
proximately 30 degrees off of the center axis of test tube
10. It may be appreciated that any number of offset an-
gles (i.e., an oblique angle to the test tube) would be
appropriate for the illumination source so long as the an-
gle is sufficient to prevent reflection and other interfer-
ence. For example, in some instances the illumination
source 18 can be positioned at any angle between 15
and 30 degrees off of the center axis of test tube 10. In
still other examples, the illumination source 18 can be
positioned at any angle between 45 and 30 degrees off
of the center axis of test tube 10.

[0019] A digital camera 20 is positioned opposite test
tube 10 for imaging of the test tube 10 and the blood
sample within. Preferably, a color camera, rather than a
black and white camera, is used because a color camera
may accentuate buffy coat layer 16. In some instances,
a suitable camera for this purpose may be the Cognex
Advantage 100Series, Part No. ADV102C from Cognex
Corporation (Natick, MA). In other instances, any high
resolution camera can be used. It will be appreciated that
digital camera 20 must be calibrated prior to imaging. It
may also be appreciated that illumination source 18 may
be triggered by digital camera 20.

[0020] Advantageously, almost all test tubes with
blood samples for imaging will have a label. Accordingly,
imaging of the blood sample may be done through the
clear side of test tube 10 and the test tube label may be
used as a reflector. Exposure time for digital camera 20
may be optimized based on saturation level of the cam-
era. It may be appreciated that the exposure for digital
camera 20 should be set below the saturation point to
insure a quality image.

[0021] A light shield 22 may be also be provided for
use in imaging test tube 10 with the blood sample within.
The use of a light shield with, for example, a black back-
ground may reduce ambient light thereby improving im-
aging of the blood sample.

[0022] In order to determine the position of the com-
ponent layers, test tube 10 with the centrifuged blood
sample therein is positioned vertically opposite digital
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camera 20. An image of the test tube 10 and the blood
sample within is then captured by digital camera 20. The
image may then be processed by a suitable processor
100 using photo processing algorithms using pixel count
to determine the relative locations of the component lay-
ers within test tube 10. A suitable hardware/software sys-
tem for this application may be a 2-D vision system avail-
able from Cognex Corporation (Natick, MA).

[0023] Light shield 22 may include an external refer-
ence against which test tube 10 and the blood sample
within may be imaged. This will provide for direct location
of the layers from the image. The external reference may
also be incorporated into the blood sample processor or
the rack that the test tube is in.

[0024] Processor 100 of the blood sample processor
may also control an automatic pipette 24. The automatic
pipette has a liquid level height sensor 26 for detecting
the fluid surface of the blood sample. Once the actual
location of the fluid surface of the blood sample is known,
the relative locations may be used to set the actual loca-
tions of each component layer of the blood sample. As
the dimensions of test tube 10 are known, the pipette 24
may be inserted into the blood sample to a desired loca-
tion and a volume of liquid aspirated equal to the calcu-
lated volume of a particular layer. Typically, the layers
are aspirated in turn starting with the top or plasma layer.
[0025] Asanexample,ifitis desired to extract the buffy
coat layer for analysis, the pipette may be used to aspi-
rate the plasma layer 12 to a level just above the upper
boundary of buffy coat layer 16. The pipette 24 may then
be used to aspirate the buffy coat layer 16 to a level just
below the lower boundary of the buffy coat layer 16. The
buffy coat layer 16 of the blood sample in the pipette 24
may then be transferred to another container for analysis.
[0026] Inacase whereasample of the clean buffy coat
layer is required for analysis, the plasma layer 12 may
be aspirated, and then the transition layer of buffy coat
layer 16 may be aspirated. Finally, the clean buffy coat
layer may be aspirated and transferred to another con-
tainer for analysis.

[0027] It may be appreciated that aspiration locations
for the buffy coat layer will depend on a particular appli-
cation. Assays that use downstream secondary process-
ing can afford to collect above and below the buffy coat
layer to obtain the entirety of the layer. Biobank harvest-
ing applications may "guardband" the buffy coat layer by
going past the top plasma layer and stopping short of the
bottom red blood cell layer to ensure minimal contami-
nation.

[0028] Figure 3 shows how the various components of
the blood sample processor may be logically connected.
The sample processor 100 is connected directly to illu-
mination source 18, digital camera 20, pipette 24 and
liquid height level sensor 26. The processor 100 may
also be provided with a user interface 102. The processor
100 may also control the illumination of test tube 10 with
the blood sample duringimaging. In sodoing, illumination
source 18 may be either strobed or constant on. In a
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preferred embodiment, the sample processor 100 and
the user interface 102 may be provided by a computer
system. In some instances, the illumination source 18,
camera 20, pipette 24, liquid height level sensor 26 and
processor 100 may be included in a single system or
machine that can be used to analyze blood samples. This
single system can further include a user interface 102
that can be used to control the single machine. In some
cases, the steps of the method can be automated by a
program executed by the processor 100 of the machine.
[0029] Itis of courseto be understood thatthe invention
is not to be limited to the details of the above embodiment,
which is described by way of example only. Many varia-
tions are possible within the scope of the following claims.

Claims

1. A blood sample processor for imaging a centrifuged
blood sample, comprising:

atransparent container (10) with the centrifuged
blood sample therein;

an illumination source (18) for illuminating the
centrifuged blood sample and positioned to illu-
minate the centrifuged blood sample at an ob-
lique angle to the transparent container;

a digital camera (20) disposed opposite the
transparent container (10)for imaging the cen-
trifuged blood sample; and

a processor (100) for processing the centrifuged
blood sample image and determining relative lo-
cations of component layers of the centrifuged
blood sample;

characterised in that the blood sample proc-
essor comprises a pipette (24) with a liquid level
height sensor (26) for determining an actual lo-
cation of a surface at the top of the centrifuged
blood sample.

2. The blood sample processor of claim 1, wherein the
processor determines actual locations of component
layers of the centrifuged blood sample.

3. The blood sample processor of claim 1, wherein the
illumination source (18) uses monochromatic light
below a yellow wavelength.

4. The blood sample processor of claim 1, wherein the
illumination source (18) uses multiple wavelengths
of light below a yellow wavelength, optionally where-
in the multiple wavelengths of light are selected to
highlight each of a clean buffy coat layer and a tran-
sition layer.

5. The blood sample processor of claim 1, wherein the
illumination source (18) illuminates the centrifuged
blood sample at a 30 degree angle to the transparent
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container.

The blood sample processor of claim 1, wherein the
digital camera (20) is a color digital camera.

The blood sample processor of claim 1, further com-
prising:

(i) an external reference for determining actual
locations of component layers of the centrifuged
blood sample; and/or

(i) said pipette (24) is a pipette for removal of
component layers of the centrifuged blood sam-
ple from the transparent container (10).

A method of analyzing a centrifuged blood sample,
comprising:

placing the blood sample in a transparent con-
tainer (10);

illuminating the centrifuged blood sample with
an illumination source (18) positioned at an ob-
lique angle to the transparent container (10);
imaging the centrifuged blood sample with a dig-
ital camera (20) disposed opposite the transpar-
ent container (10); and

processing the centrifuged blood sample image
and determining relative locations of component
layers of the centrifuged blood sample;
characterised in that the method comprises
determining an actual location of a surface at
the top of the centrifuged blood sample using a
pipette (24) with a liquid level height sensor (26).

The method of analyzing a centrifuged blood sample
of claim 8, further comprising determining actual lo-
cations of component layers of the centrifuged blood
sample.

The method of analyzing a centrifuged blood sample
of claim 8, further comprising illuminating the centri-
fuged blood sample using monochromatic light be-
low a yellow wavelength.

The method of analyzing a centrifuged blood sample
of claim 8, further comprising illuminating the blood
sample using multiple wavelengths of light below a
yellow wavelength, optionally further comprising se-
lecting the multiple wavelengths of light to highlight
each of a clean buffy coat layer and a transition layer.

The method of analyzing a centrifuged blood sample
of claim 8, further comprising illuminating the centri-
fuged blood sample ata 30 degree angle to the trans-
parent container.

The method of analyzing a centrifuged blood sample
of claim 8, further comprising using a color digital
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14.

15.

camera for the digital camera (20).

The method of analyzing a centrifuged blood sample
of claim 8, further comprising using an external ref-
erence for determining actual locations of compo-
nent layers of the centrifuged blood sample.

The method of analyzing a centrifuged blood sample
of claim 8, further comprising using said pipette (24)
to remove component layers of the centrifuged blood
sample from the transparent container (10).

Patentanspriiche

1.

2,

Blutprobenverarbeitungsvorrichtung zum Abbilden
einer zentrifugierten Blutprobe, umfassend:

einen transparenten Behalter (10) mit der darin
enthaltenen zentrifugierten Blutprobe;

eine Beleuchtungsquelle (18) zum Beleuchten
der zentrifugierten Blutprobe, und die angeord-
net ist, um die zentrifugierte Blutprobe in einem
schragen Winkel zum transparenten Behalterzu
beleuchten;

eine Digitalkamera (20), die dem transparenten
Behalter (10) zum Abbilden der zentrifugierten
Blutprobe gegeniiberliegend angeordnet ist;
und

einen Prozessor (100) zum Verarbeiten der Ab-
bildung der zentrifugierten Blutprobe und zum
Bestimmen relativer Positionen von Komponen-
tenschichten der zentrifugierten Blutprobe;
dadurch gekennzeichnet, dass die Blutpro-
benverarbeitungsvorrichtung eine Pipette (24)
miteinem Flissigkeitsstandsensor (26) zum Be-
stimmen einer tatsachlichen Position einer
Oberflache an der Oberseite der zentrifugierten
Blutprobe umfasst.

Blutprobenverarbeitungsvorrichtung nach Anspruch
1, wobei der Prozessor tatsachliche Positionen von
Komponentenschichten der zentrifugierten Blutpro-
be bestimmt.

Blutprobenverarbeitungsvorrichtung nach Anspruch
1, wobei die Beleuchtungsquelle (18) monochroma-
tisches Licht unterhalb einer gelben Wellenlange
verwendet.

Blutprobenverarbeitungsvorrichtung nach Anspruch
1, wobei die Beleuchtungsquelle (18) mehrere Wel-
lenlangen eines Lichts unterhalb einer gelben Wel-
lenlange verwendet, wobei die mehreren Wellenlan-
gen von Licht gegebenenfalls ausgewahlt sind, um
jede aus einer sauberen Leukozytenfilmschicht und
einer Ubergangsschicht hervorzuheben.
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Blutprobenverarbeitungsvorrichtung nach Anspruch
1, wobei die Beleuchtungsquelle (18) die zentrifu-
gierte Blutprobe in einem Winkel von 30° zu dem
transparenten Behalter beleuchtet.

Blutprobenverarbeitungsvorrichtung nach Anspruch
1, wobei die Digitalkamera (20) eine Farbdigitalka-
mera ist.

Blutprobenverarbeitungsvorrichtung nach Anspruch
1, die ferner Folgendes umfasst:

(i) eine externe Referenz zum Bestimmen tat-
sachlicher Positionen von Komponentenschich-
ten der zentrifugierten Blutprobe; und/oder

(i) die Pipette (24), die eine Pipette zum Entfer-
nen von Komponentenschichten der zentrifu-
gierten Blutprobe aus dem transparenten Be-
halter (10) ist.

Verfahren zum Analysieren einer zentrifugierten
Blutprobe, umfassend:

Anordnen der Blutprobe in einem transparenten
Behalter (10);

Beleuchten der zentrifugierten Blutprobe mit ei-
ner Beleuchtungsquelle (18), die in einem
schragen Winkel zu dem transparenten Behal-
ter (10) angeordnet ist;

Abbilden der zentrifugierten Blutprobe mit einer
Digitalkamera (20), die dem transparenten Be-
halter (10) gegenliberliegend angeordnet ist;
und

Verarbeiten der Abbildung der zentrifugierten
Blutprobe und Bestimmen relativer Positionen
von Komponentenschichten der zentrifugierten
Blutprobe;

dadurch gekennzeichnet, dass das Verfahren
das Bestimmen einer tatsachlichen Position ei-
ner Oberflache an der Oberseite der zentrifu-
gierten Blutprobe unter Verwendung einer Pi-
pette (24) mit einem Flissigkeitsstandsensor
(26) umfasst.

Verfahren zum Analysieren einer zentrifugierten
Blutprobe nach Anspruch 8, ferner umfassend das
Bestimmen tatsachlicher Positionen von Kompo-
nentenschichten der zentrifugierten Blutprobe.

Verfahren zum Analysieren einer zentrifugierten
Blutprobe nach Anspruch 8, ferner umfassend das
Beleuchten der zentrifugierten Blutprobe unter Ver-
wendung von monochromatischem Licht unterhalb
einer gelben Wellenlange.

Verfahren zum Analysieren einer zentrifugierten
Blutprobe nach Anspruch 8, ferner umfassend das
Beleuchten der Blutprobe unter Verwendung meh-
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rerer Wellenlangen von Licht unterhalb einer gelben
Wellenlange, das ferner gegebenenfalls das Aus-
wahlen der mehreren Wellenldngen von Licht um-
fasst, um jede aus einer sauberen Leukozytenfilm-
schichtund einer Ubergangsschicht hervorzuheben.

12. Verfahren zum Analysieren einer zentrifugierten
Blutprobe nach Anspruch 8, das ferner das Beleuch-
ten der zentrifugierten Blutprobe in einem Winkel von
30° zu dem transparenten Behalter umfasst.

13. Verfahren zum Analysieren einer zentrifugierten
Blutprobe nach Anspruch 8, ferner umfassend das
Verwenden einer Farbdigitalkamera als die Digital-
kamera (20).

14. Verfahren zum Analysieren einer zentrifugierten
Blutprobe nach Anspruch 8, das ferner das Verwen-
den einer externen Referenz zum Bestimmen tat-
sachlicher Positionen von Komponentenschichten
der zentrifugierten Blutprobe umfasst.

15. Verfahren zum Analysieren einer zentrifugierten
Blutprobe nach Anspruch 8, ferner umfassend das
Verwenden der Pipette (24) zum Entfernen von
Komponentenschichten der zentrifugierten Blutpro-
be aus dem transparenten Behalter (10).

Revendications

1. Processeur d’échantillon de sang pour imager un
échantillon de sang centrifugé, comprenant :

un récipient transparent (10) contenant I'échan-
tillon de sang centrifugé ;

une source d’éclairage (18) pour éclairer
I’échantillon de sang centrifugé et positionnée
pour éclairer I'échantillon de sang centrifugé a
un angle oblique par rapport au récipient
transparent ;

une caméra numérique (20) disposée al’opposé
du récipient transparent (10) pour imager
I’échantillon de sang centrifugé ; et

un processeur (100) pour ftraiter l'image
d’échantillon de sang centrifugé et déterminer
des emplacements relatifs de couches de com-
posant de I'échantillon de sang centrifugé ;
caractérisé en ce que le processeur d’échan-
tillon de sang comprend une pipette (24) avec
un capteur de hauteur de niveau de liquide (26)
pour déterminer un emplacementréel d’'une sur-
face au sommet de I'échantillon de sang centri-
fugé.

2. Processeur d’échantillon de sang selon la revendi-
cation 1, dans lequel le processeur détermine des
emplacements réels des couches de composant de
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I'échantillon de sang centrifugé.

Processeur d’échantillon de sang selon la revendi-
cation 1, dans lequel la source d’éclairage (18) utilise
une lumiere monochromatique en dessous d’une
longueur d’onde jaune.

Processeur d’échantillon de sang selon la revendi-
cation 1, dans lequel la source d’éclairage (18) utilise
de multiples longueurs d’'onde de lumiére en des-
sous d’'une longueur d’onde jaune, facultativement
dans lequel les multiples longueurs d’onde de lumié-
re sont sélectionnées pour mettre en évidence cha-
cune d’'une couche leuco-plaquettaire propre et
d’une couche de transition.

Processeur d’échantillon de sang selon la revendi-
cation 1, dans lequel la source d’éclairage (18) éclai-
re I'’échantillon de sang centrifugé a un angle de 30
degrés par rapport au récipient transparent.

Processeur d’échantillon de sang selon la revendi-
cation 1, dans lequel la caméra numérique (20) est
une caméra numeérique couleur.

Processeur d’échantillon de sang selon la revendi-
cation 1, comprenant en outre :

(i) une référence externe pour déterminer des
emplacements actuels des couches de compo-
sant de I'’échantillon de sang centrifugé ; et/ou
(ii) ladite pipette (24) est une pipette pour retirer
des couches de composant de I'échantillon de
sang centrifugé a partir du récipient transparent
(10).

8. Procédé d’analyse d’'un échantillon de sang centri-

fugé, comprenant les étapes consistant a :

placer I'échantillon de sang dans un récipient
transparent (10) ;

éclairer I'échantillon de sang centrifugé avec
une source d’éclairage (18) positionnée a un an-
gle oblique par rapport au récipient transparent
(10);

imager’échantillon de sang centrifugé avec une
caméra numérique (20) disposée a I'opposé du
récipient transparent (10) ; et

traiter I'image d’échantillon de sang centrifugé
et déterminer des emplacements relatifs des
couches de composant de I'échantillon de sang
centrifugé ;

caractérisé en ce que le procédé comprend
une détermination d’'un emplacement actuel
d'une surface au sommet de I'échantillon de
sang centrifugé en utilisant une pipette (24) avec
un capteur de hauteur de niveau de liquide (26).
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Procédé d’analyse d'un échantillon de sang centri-
fugé selon la revendication 8, comprenant en outre
une détermination d’emplacements actuels de cou-
ches de composant de I'échantillon de sang centri-
fugé.

Procédé d’analyse d'un échantillon de sang centri-
fugé selon la revendication 8, comprenant en outre
I’étape consistant a éclairer I'échantillon de sang
centrifugé en utilisantune lumiére monochromatique
en dessous d’'une longueur d’onde jaune.

Procédé d’analyse d'un échantillon de sang centri-
fugé selon la revendication 8, comprenant en outre
I’étape consistant a éclairer I’échantillon de sang en
utilisant de multiples longueurs d’onde de lumiére
en dessous d’'une longueur d’onde jaune, compre-
nant en outre facultativement une sélection des mul-
tiples longueurs d’onde de lumiére pour mettre en
évidence chacune d’une couche leuco-plaquettaire
propre et d’'une couche de transition.

Procédé d’analyse d'un échantillon de sang centri-
fugé selon la revendication 8, comprenant en outre
I’étape consistant a éclairer I'échantillon de sang
centrifugé a un angle de 30 degrés par rapport au
récipient transparent.

Procédé d’analyse d'un échantillon de sang centri-
fugé selon la revendication 8, comprenant en outre
I'utilisation d’'une caméra numérique couleur pour la
caméra numeérique (20).

Procédé d’analyse d'un échantillon de sang centri-
fugé selon la revendication 8, comprenant en outre
I'utilisation d’'une référence externe pour déterminer
des emplacements actuels de couches de compo-
sant de I'échantillon de sang centrifugé.

Procédé d’analyse d'un échantillon de sang centri-
fugé selon la revendication 8, comprenant en outre
I'utilisation de ladite pipette (24) pour retirer des cou-
ches de composant de I'échantillon de sang centri-
fugé a partir du récipient transparent (10).
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